Assays to measure the activation of membrane tyrosine kinase receptors: focus on cellular methods.
Many methods have been explored as means to measure the activation and inhibition of tyrosine kinase receptors, in vitro using the isolated kinase domain, and in living cells. Kinase activity has been measured in enzyme assays using a peptide substrate, but with different detection systems. These include the radioactive FlashPlate assay, the fluorescent resonance energy transfer (FRET) assay, the dissociation-enhance lanthanide fluorescence immunoassay (DELFIA) and other formats. These methods have successfully identified inhibitors of receptor activity. Cell-based assays have recently emerged to measure receptor activation and inhibition. When membrane tyrosine kinase receptors become activated, they increase their state of phosphorylation. This phosphorylation may lead to an increase in tyrosine kinase-specific activity. Methods have been developed that take advantage of these properties. These include measuring the ligand-stimulated total tyrosine phosphorylation of the receptor using a DELFIA or an ELISA assay, measuring ligand-stimulated enzyme activation of the receptor by quantifying enzyme activity, and dimerization of the activated receptor using bioluminescence resonance energy transfer (BRET). Although cell-based assays are still in their infancy, these techniques may prove a valuable addition to the receptor screening strategy.